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(54) OPTICAL SCANNING DEVICE 

(57) Abstract: 

PURPOSE: To compensate optical performance so as to 
maintain the performance in both main scanning 
direction and sub-scanning direction in an optical system 
including a resin lens complying with the increase of 
resolving power of a laser beam printer, etc. 

CONSTITUTION: In an optical system composed of a 
light source 1 , an incident optical system 2, 4, a deflector 
5, a scanning optical system 7, 8 and a medium to be 
scanned 10, the scanning optical system 7, 8 is an 
anamorphic scanning optical system including at least 
one optical element made of resin having a positive 
power, the incident optical system is an anamorphic 
optical system composed of a first optical system 2 
connected to the light source 1 each other by a fixing 
member 3 and a second optical system 4 making a 
divergent light beam from the light source nearly a 
parallel beam in the main scanning direction and form 
the image in the vicinity of the deflector in the 
sub-scanning direction and an optical element made of 
resin having a negative power in the sub-scanning 
direction is included in either the first optical system or 
the second optical system. 
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f:O0SfiiEft;^J:5/<y^7*--*^2ft:A, f BS A (A 
T) ii, 

M 2 s* (2 3) 
(2 4) 

S!ft;M J;5/<y ? 7*-* xJg-ffcH, £ bKi&o J; •) 4 
-ceo/ < y >; 7 * - * ^ H i: + 5 t , 



5 A / T 



(25) 



.'"! A • fU/3T 



(2 6) 

il- t4^ si (^ A/o TS 0) 

(r> n i/r? A ) rtjfi^oS'^W^n^fl"?* 



(8) 



«r»IV8- 16 0 3 3 0 



13 



3„ (0 n\/d i<0) 

A f BMN (AT) -A f B,MN (AT) 
A f RS\ (AT) - A f B,SN (AT) 



14 

(25) iH ± * o »rflEttds* * i \. (26) SoBI 
l^g: ft: ;c J; o S^^-' ii v ^ fdico !i5Uit/i ^ ^ o ?S ft 1c 
£ J: * R:feiEtt»?c9/< ^7^--; J ;^^|^^>hD 

Mcog^A f bmn (at) , is£Vfflfefijji!w&&& 

f BSN (AT) li 



Vim" 
\ h s 2 



(2 7) 
(2 8) 



.-t * JBHtoBtlH T*<fcC0 t m A f BjMN (A 

T) II, i*SMAi;cov»TAWjfe^?5;r»ur3l(:aR> 

*^SO/V^7*--*^«(tiS:&foL, AfB.SN (A 
T) J-t, ^'i ylr ^ l"J f O AM ^ M f'-J ^4 J.'O ii2 f CO ^ < 
A i' BjMN (AT) /AT 

s?v f 7 fBiH/3 n i • <9 n i/3T + £d f'BiM/0 Di * <? Di/d T 
+ £ a f BiM/ d S rn j • 5 S m j/ c? T (29) 



[0 0 4 2] i co > * AWjfc¥S w^iJiJt^lfilT-^illlft 
'£{kl^£o^v?y*~*x£it± f B,MN (AT) ti. 



te-T 0 (JDi/oT, d s j a / d T ftJB j # g OiffiSrffi 



dDi/5T = Lni • Di (3 0) 

ttcd Smj/aTtti#B03E^*-y-J-fc6 j -8JH© 

Si 



30 



<9 S mj/ 5 T = a Rmj/ c?T = L n i • R m j 



(3 1) 



-o 



(3 2) 



[0 0 4 3] irT*?*?-co«liJ:i?$(fcScJ:S/^^ 

5 I B,M/dDi • cMM/dT 
ifctf*, 1©JSJR (29) Stf* 

A f BiMN (AT) /AT 

- v 5 f Bi«/ c?ni • dni/dT-HES f B,M/ .9 S m j • 5 S mj/ d T 

(3 3) 

A f BiSX (AT) /AT 

= Sa f BiS/ ^ni-ani/a T -r E 3 f BjS/ a Ssj • d Ssj/ <9 T 



40 j ft H oBI*SAl"l©nSwtt<8«: 8 s j > +5 t 



[0 0 4 4] jfc'^-T-^WIIIIjRoW*, )t'?^W;3'pi*jT- 
^.4*:-^&< , c> Smj/3 T^(7 S s j/3 TiiAS< 
Sr4i'iS:(t5 n i/cJ T t>fifiT-i-Jt-<"CA&i'S j ft IT c; 



(3 4) 



(9) 



tWJHq-8 -16 0 3 3 0 



-C»iE+*. WA WllfiKt'A tjfe3Si:fiW*l!ti^ai5 
£?i#l»T »l **£ ft >/h'»l S: ft A L-CMIIEi-^ w > 

A fBn (AT) 
41m- • ( - L • I x 



16 

autt3E(b©jS ( 1 5) , r ( 1 6) \t % xc ( i s) . & 

(19) . it (2 2) ^ (23) ,4(27) , « 

(2 8) 4 J: 9 



!/M- f BiM a (AT) 

r A f B2M (AT) 



f BiMN (AT) ) 
(3 5) 



IBs (AT) 
- -VI s 2 • L 



1 x - AT 
(A 1* B,SA (AT) 



tablet ^co ; l:'):i)l2^)t^SO^^ 
*|A), Wl^^^f'OO^^c^ ^^O^ffi^fbJc i: ^ ^ 

Mil, ti*it3SJ!/|fi|-eJ:ffi 3 ooJB»4r^iS L-CB£ 

* 7 *-#*£ffct(iJfttoiH+ «fc 5 ft-T-W 
iifk^'V^ ?7*--jixU{klkoMm>b, BE*© 

mtu mz.mm^2 - 1 6 1 4 1 o^m&£fttz& 

*nco#a;Wfiffl nlJB*^ 9 4 6 0 *RW*rJU^5 

»IH¥2 - 16 14 1 0 >h4: 9 fea* hTy-fttt 30 

'A f Bin (AT) 1^ 6m 
!A I Bs (AT) ;^6s 

[0 0 4 8] AW***ttft©a:5«w«rt*ii<5o 1*4 

Jfc<r : $oiU»S:£ lk;c J: <5 '< v >> 7 * - - iJ ^3E fk** M iK1" 
* o isaii $ ft; ± ^ S fk ^ I: *! 3 o co fi W Sr J 1 1 1 ^ - ! > 

hw-^1-^ - t:-4% s - 1 y ^--^wiaBE^ftAT:i 

J; o 3 owCBJ^^b-Urfc^ * y ? 7*-- A * £fk ft 

^AiBcui. („t) >i*o, lowa^y^-^/r'A'.?: 

_ r Bm (AT) ram (at) 



A f BjSN (AT) ) -r-A 1B>S(AT) 
(3 6) 

■mvmn\xzti^ti<mx'fo** ico^a, r©« 
[0047] K&*n©#aj±* AW**y^N «:>rfti 

5£8Mt £ J: 0 ffi E S ii r v * a a S * - * > , EM £ 
> b 4 5 S: ill t \ * ©AW*** o 

KOiflflEffifkAT ;c J: y ^ 7*~*xmt, ±Hft 
*[njr-:iA f B 2 M (AT) , BI*S*lfij-C'HA 1 B,S (A 
T) fc*KEL, A«*¥*i*****«:frb*fc*¥ 
*5?»©/<y*7*- *^*fk, ±*jS»rAJ"C1-±A f Bb 
(AT) , Blt-ft^fl-eiiAfBs (AT) fcft***|fi] 

ri'O^o, 1"4b*>, 
(3 7) 
(3 8) 

[0 0 4 9] BI*a£*|ft]i-iE©^7-4fifOi/y > ■ Ky 
i*fi*ffi]l'tt-'<7-«:«ffc1 t , L^fc 
.'fir:^^^ f«! 5w£>v X T ii - O v ? J > K y iJ ^ u > X*rii S 

v \ m m t-* a- in] ; ifc ;t a •> y > k y * ^ u > ■ x© aasE 

fkAT^i^/^y ^7*- A^SfcSrA fHCY (AT) 

/<yj5*7*--*.^S(kift A^it^'^l-nf-t- fBn (A 
T) , Blt-itt*|H|I-JtA fBs (AT) , JiKFOffiUi 

• Mm- i A I B:M (AT) (3 9) 



(10) 



*HHV8 - 1 6 0 3 3 0 
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AI'Bs ( i_ T ) - A 1' BCOL (-IT) ■ M s '^-A f BCY (AT) ■ M: s - 
-A i B ; S (AT) (4 0) 

[0 0 5 0] ZZX\ &taWT?tt'>y > Ky^'H^>^ (fe©±*©»*iIJt'<'C'hSV^ft, (40) itiOAf 

liffi-T-St:^ 9 , *> y v K U * ^ ^ > y $ BCY (AT) • M s s ■tfjSJi 

A f BCOL (AT) • Ms*+A f B-S (AT) > A f BCY (AT) • M 2 s= 

(4 1) 

ift*!, Al'BCY (AT) • .Mss 2 -0tfc< 1 >^"?£ $I41^Jj|m] 

5, iozi;iJ:9iMifeiSA"|fi]Ii (4 0) iW>*> io 

AfBs (AT) -■■ A 1 BCOL (AT) •Ms-'^AfB.S (AT) (4 2) 

kttbo (39) ft, (42) 5t^f>, &*ll©*&*ffl l«^m»+*»^T'*5« *fcH6 (b~l) ^l*!6 
V J: 5 ^^offiLKMIKifcli, <b-2) ±&K*A® (39) ££0|£IE 

BI*.iC£i'|filfti-= U ^-^©aajEfcATSwJ: *|A]£0 (4 2) xt^|fi)!I#!^?fi/ti-A f BCOL (AT) 

^7*-*xS(fc.a/\ f BCOL (AT) O 1 OCDfe'f fiL^<^fel, **Hfl^H> 4S«B|-C-*> 

[0 0 51] i^3mO-f-a^jaJH»Jfl6iftlt-tt, J:K [0 0 5 2] *«W«:iajflLi:mif4e>*v^^©* 

(3 9) , (4 2) XSrP1P*Sia/h-t"iaflfS{kAT<onj fi : £$<£&, ■t1"&toT i aj6 5 iSIBtr#5«IIB4:i ! ffflB 

O=iy^-^O/<y^7*-*^SE(kfiAfBC0L(AT) -ill* (3 9) (4 2) itOff #|fijW*1& 

ATBiiid^ATnax©aPHr-ff^fffti-S»^fc*, 7) it, (3 8) *iC^*i-^ttfl6S:tt«P"C-# 

in*ia2^o»9iufc^is»rra6;^-ri, iae m, t s\zto&&tti\z%hti:^ox\ (37). (3 

(a) (3 9) **r*fc+±jfelE©£ f BCOL (A 8) <!: 

T) (OftlHJ: (4 2) f BCOL (AT) CO© .4£***l^ 

— 6 m3S A f BCOL (AT) • Mm 2 + A f B 2 M (AT) S 6m (43) 

tf|-t'jS*'l»J 

— 6 s ^ A f BCOL (AT) • M s 2 + A f BjS (AT) ^ 6s (4 4) 

— (6m rAfB; ; M (AT) ) /Mm 2 * A f BCOL (AT) 

< (6m-AIB 2 M (AT) ) /Mm- (4 5) 

• (6 s-iAfB 2 S (AT) ) /Ms'^ A f BCOL (AT) 

1 (6 s ~ A f B-S (AT) ) /M s a (46) 

|n!B*iwij(|jai-5A f|)C0L (AT) OH L&l 
[0 0 5 3] iir-*«WtafflL4itiitf4?><i:v^ »^*o*(t-t45o 1-fcfr*> (4 5) a, (46) 
tt, H6 (b-i) , lie (b-2) ofilJci^aEiyft Rfrb 

fttKM.*St^©W*lS|-C% (4 5)*, (4 6) ^ 0 6 (b--l)0»£ 
(5 m- A l B >M (AT) ) /Mm^ 

- (5 s 4 A f B»S (AT) ) /Ms 2 (4 7) 

H6 (b-2) 

(6 s - A i B 2 S (AT) ) /Ms*< 

-- (5 m- A l'B]M (AT) ) /Mm- (4 8) 
>4^.K (4 7) (4 8) ^01^1^8 [0 0 5 4] SbA (4 7) , (4 8) ASSEK-f* 

ft m/Mm- J 6 s /M s •■ < 

: A f B>M (AT) /\lm : - f B»S (AT) /M s' (4 9) 

(4 9) xto«in, 6 sOttffi»fJ«WJi:! : .4:K, IK'S?.BI«t\ (13) A, (14) ItiB 



(11) 



W Ufl f- 8 -16 0 3 3 0 



19 20 

ft#JB4: (4 9) SfcftA/t-** 

(0. 18/JL) ■ [ (lOoMV'Mm-) - U&SV'M s ] 

< ' A f BjM (AT) /Mm— A f B-S (AT) / M s --\ (5 0) 



i43, waMrJ:±a£***JOt.*E)l£**©*(* 
3?t * fn) CO vt ^^:--f- ^ co J * ^0 fft* ili .^6J£ f t-i^ iii ^? co fc* - - 

To" A Train ^ To * 

ztommAvty-? (so A*rat-raia«(kttAT 

fig* ft 9, ^^K9^^^>^o*(ti:^<3, ffif* 
f L: i ^ >t u -C Mi Ml ^> v ^' J: »|i M "C- .to ^> . i 
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[0 0 5 5] SfcATiax (£0) , ATmin (SO) II 

To AT max (51) 

To i- ATmin (l-ftfo^AT = ATmin) t .LffiiatttT 
o-HilTaax (t4t>^iT - ATmax) cO^i'n^ 
(5 0) R&milWX* **9W»£« 4 45*^^:4 
o 0 li'L^x^"C*^>1"c 



(0. 18/A) • [ (oioJiP/Mm 2 ) UoS 2 /M s «) ] 
S'AfftsM (ATmax) /Mm 2 - A f BsS (ATmax) /Ms 5 ! 



(0. I 8/JL) • L («oJF/Mm 2 ) r (u> 0 S 2 /Ms 2 ) J 

^!AfBjM (ATmin) /Mm 2 - A ! B2S (ATmin) /Ms 2 | 



(5 2) 



(5 3) 



>43» 

[ 0 0 5 6 ] ^jgunictsv^rrt, SciRi Jfc:cH5ER5WM 

£>3n y SB *K^6*T3 y 

^ — 3? ^ ^5 ;i£^*rn) ;r co.^ ^ ^ — ^ -o mflB 

T\ * «#3**©iaaiC ffcfc J: 3 3ifc$£}j\b\<D/< * * 7 

¥?s, ->y > Ky*^***scoi^rtt#^«i»*w« 

[0057] SfcttattrtiL--:, *W>&*TiHir, 
ft jH > it ! £ M ?£ 8B W £ J: 9 H?£ e ii tv 3 , ± £ft *-|fii 

o^tl-iflo/W-HS^Btffi^ori-^^^ y," ft* 



OK®, iRffi!iJ;5^^*fiiEL, SI4£«*|fiI«?affi* 
f bi- i 3 tfftt*^* o / < y ^ 7 * - * ^ S ffcft , rti b 

3OC0g; ; lOftil^lO7'i-^7^ UyXofUO-'^ 

¥*ttai«7)/<7-^i*offlT-Ko>'y > Ky^/n^vx 

30 ftVS 

[0 0 5 8] fcuort^/y^ ttt 
Mi -C* # 4 v $ - © jfe*7« o jfe^S T- o ft S: « <b 3 

[0 0 5 9] 

i — - m u u ^ - t w <ii iSiM 2 ' s i k 9 w 



- 1 6 0 3 3 0 



21 

■c-fc%fc!ite*iiBtt 5 > tmnis u > *7 , 8 a^&^ft 
2 , aw***«o y > k y * >w u > fc 

5v 4 >9iniCs#iBtt5 KAMI'S* 

r. ot #raMB#BStt5E« -en, #jKtt±*«*ffitti*£ 

5 \mU<rA } <0 6 ftfli 9 ^bTziT&Mx 

£ iiT v ^ 5 z (DWte&mtfL o :c £ 5 EM £ii it* a, 
fcftft^ottf* ^X7, 8 iZX 0 K^ftiifi l o KSS 

1 + yi- (l + k) CT <>' 

C*=CH-A 2 C* : i&MlBl4* 

1~ J: 5 iw, ISIC^ffiaoKWwioiUA 5 !c «t 9 , 
ft ©EfflHwftH/is »4 o T < * & £4i IS 5 SI 
r/o <offcSK * Will-*- S fc i^o^^J-ttT ^--t ^ < yPm 
X\ Bl ^Wi\^Wm\^om^m.(rM VciMt^ b coSS 
8th \zftLxmtfotiW*fi^, @*s#BBtt;rA«*ii 

rh(x)----- ro L 11 - k (±) • Rp • 

ii- 1 1 0ram/i»b*l 1 OinmiX'i + 6 0 
[0 0 6 2 ] leo^ffiJt^Sii, K±oJ:5iiiH2»ftpB 
fcfflv^S - i \z £ r> , @1iB#ffijftwiiS<offlA9 

0«BI*fi*ln]C5*ffi*ia9 (a) *fcft*|fi]03£tp 
»iBT?<Dtf-Aa4:H9 (b) fc*H% :©ito*S 

x* M*Ji, .i-:^S*rn)^o^r|-i:4 8 p m, Bl£ft!~ 

iftOtr— AffJftagSJiXcm, X 0 s , ±jfeiS*[ft]t03fe« 
..hOt-A^x^ KKu>oM= 0. 0 4 8 mm, (Mil: ft A" 
Ii*JOjt#)lI:Wcf— A^x^ Mgu> 0 S= 0. 0 5 6 mmt' 
fi&A - 7 8 0 n mt'fcof:^ < = 1 . 1 t LT 
(9) , (10) iU^ 
Xr.m- 1 . 0 mm 
Xo s =- 1 . 4 mm 

* i co ;i>ft ft?-* o ftft *ti" o Htfiiffi illicoWM' 3* 
r.>'J-N9 (a) 4.^3!:, Ktf - 1 1 0mm<'j|BPlI"C\ 
i4£«A*|i'0rt(W5:c*f IT u > >^?o. 4 mm, Bl.tft 
"J , /[»J!ittffl;;J*L"C U > / ! - 2 mmflftiiWSft L*C 



fcSii* > ftS-, ai^«iinrtSwfcv»rttlOI*a*nBa©K 
Mmi 1: K a2«n5d3»W*^fl-J ;ctiElir Jt-fSf-HK *> S , c 

0 t #©4HEJfc-r-* (ID l ic*5t»T 6 EM*) co l 

1 ;«l;Td% l©£S03E»»ftttKtt7 8 0 n m-C'fc 

[0 06 1]«1 «Djfc£*¥5RttH 7 iC«+J: 0 Z y 2 

s 2 ifi»iJ*ifti\ *fi®- > X 7 cos 3 ffu\ te'Mi'-l ^ 
yx'scos 5 Sid 

10 [ft5] 

1-2 A Pi 0 yi (54) 
i 

Sro, |nil5*iif»Ortt6n-t-li4:Rp , mlS^n, %M 

t * sc, [i 8 i^+J; 5 lCT«i - Hit $±#»»t?*> 
h (-f) , rh (-■) it 

a/n } * R • f 1 - cos \siri" 1 ( h / R) ; J 

(5 5) 

±*it*|ft«i0. 2 mm, 91***1^0. 6mmli^ 

^«$"C*^ Sfr««filH, 6 m, 6 

s i-±, ±m-ot*-mmm<-o>}?t£< t h 1 /2 

6 m - 0 . 5mm 
6 s ~ ■ 0. 7 mm 

riiffi i£ ( tj> <D v - >? y tt ^ cottfl6J4tS ^ - ^ v K T Mfc 

[0 0 6 3] C(D*]E**?;OSWKffhlJ!ttt2 5® 

■C\ ftfPiait»H«ISIlii«*<C< i: fc 1 O&frb 5 0 

\&fliVvZ£VmtiK TIKoioffl (iaffi^ftffl/iT^ 
40 -1 5£) ;clt-<-C.I:IBcO5 0jfA : (iftffi3e«:iSAT=-- + 

miXtLX2 s'Ci^ofcii'Si, ■Bl!lfifOWrr*wjE 
(L, tttffSBMB*, !:totJ«Jl0 (a) cojcOftf* 
iiiihfto, W9 (a) tlt«El-Si:±-4!ft, Bit ft ft Ml 
{ m;o^ Wi'j £ ^ tfRI HKtO fifcinl i^l if llJ^^ -S: » -"5* « 



(13) 



ttWM-8 -16 0 3 3 0 



liMi A f BiM (AT - T 
fflfcift A f BaS (AT - I- 
>ft$ v Clf^t'BiM (AT-42 5) , AI'B'SfA 

T— 2 5) jiAT = J -2 5 ! C»tlEWRttiaaJ:9.t 

A n /A 1* : - ■ 12X1 0' 3 / c C 

La =7 X 1 0" s /t 

A A / AT 0 . 2nm/t 

to> 7 8 5 nB©fiS^36«:«+S i: lift** iiEcD 
isl't l. I (ffSt-AffijfetitS 2. 8/im, 
»l**6 1 . 6 u m) t Lfctt£\ &&3t#fa#J 1 m 

8if-AgJ:!?*:#<4S 9 KKKH l 0 (b) 

+ AW**5R"CJ*jE L 4:tHtf tt *bftv 
[0 0 6 4] ::-c4:af:-/;i>ii, $bJ:'f!t^!£oi^-c, 

ft.VC0#|H]Ofcf--i*£^* h&&4 8 p m x 5 6 ju m> 

3 lefts, AW**5RttH l £*3^-C)tK l d^lBUs* 

±*«*|ft]-e«Jt** 2^b4 pff* > 4 9, ffl 
42 foWn^ilfc^* 2 4 ^IT!l|s*nulftjS-fif-e«Slft+ 

ife.i'S'WOO^— Hgflo)oM= 48/i mt'fe 
19 > B|jfc&#l"]£>fc*--J* h&liwoS" 5 6/i ml? 

&t<D&ATttax=-r 2 5**: (5 2) xC;;iftA^£ 
(0. 18/A) • [(u)oM ;I /Mm 2 )T UoS 2 /M s 

=)] -7.48X1 0-Hm)<\{\ fBaM (AT) /Mm* 
-A i B.>S (AT) /Ms 2 1-1.02X10 -(mm) ir ^ 
I), (5 2) ^^iKtOo C©fSK. wC5jfettJt^?i 

tt&vftio-T^e-C'affiMiii+a ^ t it^rfe-?** zt& 

•j&ftW l 

A f IJiM/. (AT ■ -s 2 5 /A 1 ) 
[0 0 6 8] AM Jfc^SsOffll 4i*£ *H'ii:^*5i »T, suffiis 



2-1 

2 5 US) 1.7 2 5 mm 
2 5(g) 1 . 4 9 9 mm 

42 3 (a) (b) ioSSti5*ttfflli* Altjfc*"*^* 
iKiH^WWiw J: *) ftlE^[^:^oiLTi-6yt1W^fe}| 

CIE©'* ? - 4rfS or 

d i : JtiHM^&sB i *H CO U > XiTubHIH 

n i : %jKHHd>e>a$ i-J6BOl^>X3K-MC0jfifi7 8 Onm 

[0066] ::^3 (a) »i:*.*A"rni«T-^, 
«3 (b) ttBI**;frlfi©T-***+. ttLZO^' 
20 SUoWrnuHS:, i*«A*lfilflH l 1 (a) , ffliat&b'ifi] 
fi[*ji 1(b) :oTi1-, £3 (a) , 

(b) ii&Ktft 1 fm^^b^6nni^03t^^:-5^ft 

7ffi^?>jg 1 offi^^ft*?. zoohfRsm, Si OK 

30 ^OjtS.filBiM; fC0L=8. 7 0 7mmtN rt-t-7^f 
y^***OBIi>lE*|n|^JajaE(l f CY- 9 3. 12 9 

|n|C0(S*ilM|S= 10.7 0(»Jr4*o 
[0 0 6 7] roAW^StiiEtftjt^Si'W** 

ttoJBW*!Efb, B»teffli-J:5, AM***lwStfC 
^il^lx^/fnl^^W^ 

•10 0/<y ^ 7*-*^03E(LaA f BiM\'(AT »- 2 5 

K) 11 

A I BiMN (A T - - 2 5 JiO - 1 . 5 6X1 0 l mm 

AMM : SO:l-4£«A"(n)J-*3t*-C, ?affi^2 oriiM-.W-L 
it > # © «oa lb J: o , AW jfc'-r- * : - » L "C Jt 
iHtE*W/r«ld^j Wrjt'SrAM Lfc i: * oAMWitt^o 
/<y ? 7 Jt — i3 O '$t it K A 1 B t M A (AT- ^ 2 5 
!i ; ) 11 

I . 8 6 3 X 1 0 -'mm 



(II) 



ttDH-T-8 -16 0 3 3 0 



2n 

Iff) \t 

Ai'BiSN (AT - '-2 5fiO ---0. 9 2 9mm 

fc 4 § ©*js»coifift« fcic J: 5 '< * * 7*-* *'£ft: [it 

AfBiSA (AT-^2 5*) ii 

A f BiS X (AT-- 2 5^) -" 0. 2 3 3mm 

445, 

[0 0 6 9] *is;t7^*^©-tt«rtta:icH^u-c 

2 5ffi£ft;Lfc4SO, AM3t'r : 3RA»?>ttfc*iK(0-»lli 
.SAS^L>^of:V; (l 7) 3t*l!lv*%4 
AS--- L ■ Ix • AT 

V > XNo 
1 

2 
3 
4 
5 



L 2 3 X 1 0V~C 

4 & S s 1 1 fiffi&©SS ij AM#¥»0±**#fa0>M 

•!,■ Hill f iM= 8 . 7 0 7 mm 4 *5 < 0 ^ OttK, tj^A 
Stt 

AS--* 5. 0 1X1 0* 3 (mm) 

443, 

[0070] j&K AW*^rtco*u>Xc' < >iaffi^ < t-5 



1 , 2 
3, 4 
5, 6 



1 0 



An /AT (/C) 

2. 8X1 0' 6 
6 . 6X1 0 
3 . 0 X 1 0 ,J 
2 . 8X10* 
-12X10 5 



Ln (/C) 
7 4 X 1 0 - ? 
59X10"' 

6 2X10" 

7 4 X 1 0 
6X1 0" 5 

fHU rOt#u>Xiin|BIIBS-<>V»-Cli, (3 2) At? 20 A A/AT -0. 2nm/t 

*!^J;-;!C/-;^^ 4L*0**, A A (iT-2 5 : C) -5nm 

»BK*Jl»:t4V^**|-ai«:fel^o-rv^ c *fc?affi!i 4*9. * (AT-25C) ^7 8 5 nraifto 4 
»1-5*«©aftSEftfl[AA/ATrt [0 0 7 I] tfc 

3fe^^^Oll:*^ffi(S^«»tt Mm- f >M/ f iM- 2 2. 9 7 O f* 

(Mm- 5 2 7. 6 {ft) 
^**^7«Ofllil:fttRfS*<fi»tt M.s-0. 9 8 8fg 
*¥*&{tOB]t«*f9*lft»liS M s -Mis • Mj s - 1 0 . 5 6 8 fg 

(Ms 2 - 1 1 1 . 7©) 

"CfctK SS^AT-r 2 5«jgftLfc4S<0**X* 

-y ^ 7 * — * * JEffcfili 
±***rfilA f B,M (AT - 2 5 ft) = 1 . 7 2 5mm 
MfeHEi-faA flfeS (AT " 2 5ffi) = 1. 4 9 9mm 

■?*>6a>e>, (3 5) it, (3 6) AScftAI- 

A f Bn (AT) 

----Mm- ! - L • 1 x • A T r A r B,M A (AT) + A f B,MN(AT)} --- A f B>M(AT) 
= 527. 6 • (- 5. 01 X 10" 3 t- 1. 863X 10* f i. 56 X 10" 4 ) -i- 1. 725mra 
- 0 . 14 7 mm 



5 4, A»*¥****>tffcX1*»£* 
30 T\ iaffil5S2 5ffi.tfl-Lfc4S-0^<y^7*-A^SEft: 
lOft :t*SE.#Jii| f Bin (AT---+2 5IS) , Bl*ft* 
InliBs (AT- i-2 5/5) fi«T©(R5£45,, 
■-fe*4'*|M] 



8H*j|EA"[fiJ 



A f Bs (AT) 
---Ms 2, L • 1 x • A T 

+ ■ {A f B(S A (AT) -f- A f BiSN (A T ) } : - A f B-S(AT) 
111. 7 • 5. 01 X 10" 3 -r (0. 988) 2 • (0. 233-0. 929) f 1. 499 
- 0. 2 6 0 mm 

[n] 6 m ■ 0 . 5 mm, 6 s * 0 . 7 mm"?;!b 

1 4 7mm' < 0 . 5 m m 

2 6 0 m m • < 0 . 7mm 
fix Hit* ji42ftW0, BI4ifiA'l"HOff //li'iJSwOl v tA 

so M5t^f:T- I^/MiiK'C-^-C^o " 4#fra>6> 



[0 0 7 2 ] I(0Jt^?:*.* - v?O^y^7^---*^Sft 

:ofc* (3) A, (4) *4r?»fce4:tixilij:»b<i: 

•A I' Bm (AT - -i 2 offi) 0 
'A IBs(AT- i-25li) ■■ 0 

44*'J, (3) st, (4) zii\zi:*) % 



(15) 



«p|JH*F8- 1 6 0 3 3 0 



[0073] vmm2) iK4 (a) (b) \i;r~rm 
mix. ;vWt«.«iKt w&fcwu * s ftiRi;w?ts 



:>8 

[0 0 7 4] ZOKk^-t^(0±%<r-M-T'Z^"X, * 



t^, »4 (a) iij^&iif'IOf-^, £4 (b) rt 

[113 (b) i^jrt". aiiofji 
l BSW » <b SS 8 nil * -COit^SKfi. fti&frbX-lZlLi:\t\£ 
spft tt^ffl BI*i£*iaiSCto^-Ctt, AM 

a«i-5f1sffl4:«Fo 0 ^co0^^3nn;^b^4iiiili^ 

A fBiMN (AT-r2 5©) = 
L I BiM/. (AT-t 2 5(ff) = 

A f BiSN (AT = *2 5JJE) =- 1 ■ 0 4 2mm 
A f BiS X (^T = + 2 5!t) =0. 3 0 3mm 

L = 23X1 0' 5 / ; c\ Sfa^astt^o^jlKoJSOf-l-JtfflS 

t3JFMk1'&k* l.x= 8. 7 0 7mmift5 4 ICOiffi 
U>X'No. puNo. 



tfc±*^jjA]Offi^«lfC0L«8. 7 0 7 m 
l 0. 7 OfffiftS, 

[0 0 7 5] riDAM^^iiK***^*^**^ 



1 > 2 
3, 4 
5, 6 
7, 8 
9,10 



[0 0 7 7 ] 



OIL, w©>#uyXffi|li]|H^ov^-Crt 
/at** 

K'-m&ftommdmmm Mm- r 2 m/ f ,m« 2 2 . 

(Vim 2 ---- 5 2 7 

3t *• r : ^ £f* <o ffil ;12 85 (S* £ tit 



. 7 5X1 0' 1 mm 
14 9X10 - 3 mm 

«, AW*¥*3^ttfc»toia.ffi*ftATS: -:-2 5Jff> 
AS — 5. 0 1 X 1 ()•=» (mm) 
[0 0 7 6] |Ah AJt#*M«l*K0-ft U>XoM^;Cj:o 

An /AT (/ C C) Ln (/ C C) 

2 . 8 X 1 0 G 7 4 X 1 0 ~~< 

-- 1 2 X 1 0 5 6 X1 0 • 

5 . 3 X 1 0 * G 8 6X10- 

3. 0 X 1 0"° 6 2 X 1 0" 7 

2. 8X10"° 74X10-' 

AiL/AT-0. 2nm/t 



ZOtzib, AT— 2 5'CCJi A A 5 n m 



9 7 0 fSf 
. 6ff» 

5 6 8(n 

fS) 



I^NtMl- I B : M (^T - 2 5 Iff) I. 7 2 5mm 

ftVlt-ft^/li'l— I H-S (ilT " 2 5 IS) 1.4 9 9 mm 

-lilbi (3 5) it, (3 6) xtuftAi* 
_ 1 Bin (±T) 



Mas« 0. 9 8 8 (ft 
M s -Mis • \ks - 1 0. 

(Ms -- Ml. 

ftiOK, j£l£-ftWi|fBB (^T - - 2 5 ffi) , m fc tt lj 
jr.} t Us IJLT - 2 5ffi) Ji^. KOSfi^W^, 



(16) 



fWp8 "16 0 3 3 0 



29 30 
-Mm- • {- L ■ In- AT^Z: IUiMA (AT) j A I" IWtAT) } 4 A I" B^KAT) 

- 527.6- ( -5. 01X10 3 r2. 1 19 X Kr 3 -- 7. 75 X 10 •») ' 1.725mm 

- - 0. 19 3 mm 

A f Bs (AT) 
---Ms - • L ' I x • AT 

i-M*s 3 • {A fBiSA (AT) - A f BiS\(AT)} tA f B :! S(AT) 

- - 1 1 1. 7 • 5. 01 X 10 (0. 988)" • (0. 303 - 1. 0-12) ~- 1. 499 



0. 2 18 mm 

[0 0 7 8] -^»*K±ft-c-o^s'^7*-A^aE(i: 10 
\ttm * *«f ? # % aisi m ^ 4; : t n tf i ?) 4 v 'o - 

; i A 1MAT--I 2 5g) ----0. 
|iA fBs(AT = +2 5H) - 0. 2 18mm;| 

^:7*--#;*i£fL;&, ±**E^|Al, Bl*i8£*lftl<0#*|fij [0 0 7 91 
};:oi>TAM*'-?^^^ [iKi ] 



- 0 . 5 m m , fill ild'&tj I") 6 s = 0 . Tmmt'fo^/i^ 
1 9 3 mm j < 0 . 5 m m 
< 0 . 7 mm 



[0 0 8 0] 





R (mm) 


r o (mm) d (mm) 


n (780nm) 


n ' (785iuu) 


I 




29.0 






2 


-67. 865 


6.5 


1. 51922 


1.51913 


3 


-40. 774 


92. 0 






-1 


-290. 000 


32. 380 3. 0 


1.51922 


1. 51913 


5 . 


-606. 715 


103.5 







% 3 UU 

k ---0.3 6 2 31 

A.i '- 0. 4 1 3 3 4 X 1 0" : PI - 4 
A 6 =- 0. 3 0 4 0 7 X 1 0" 9 P 2 - 6 
A 8 ---- 0. 8 7 2 3 8 X 1 0"'^ P3- 8 
A 10= 1" 0 . 4 9 2 2 3 X 1 0 ' 19 P 4 - 1 0 

$ 5 ml 

k --0.13137 

A.\ - -0. 2 1 9 0 6 X1 0" 6 PI- 4 
As - : 0. 15 5 0 2 X 1 0 10 P 2 - 6 
Aa = -0. 14610X1 0 H P3- 8 
AhFtO, 5 5 0 5 3 X 1 0' 19 



lHlte#flB8tiBS 

1 

AM3t'7%T:, /l2ft*^*cofl:t8 
(4*fd*7*) 

till JiftA'lHlliSK-^olfeWtt 



p 4 - 1 o 
- 1 . 5 7 0 8 (rad) 
--- 1 7. 3 2 0 5 (mm) 



a 

Rp 

n 6 

f 2M= 2 0 0mm 
M 2 s=- 0. 9 8 8 
(--) -- - 1 . 12 5 
(-) --- 1.020 

A - 7 8 0 n m 
[#2l 



f ::M • ■ 2 0 0 mm 
M : s - 0. 9 8 8 (ft 
ftift ! 1 Onun^ 



; - 1 1 0 mm 



«fflT-8 - 16 0 3 3 0 



31 M 
\m<- T - L 2 5 imit Lfc > § O ■4r«Jt'?*0/< -7 * 7 * KEffe 
I^EJW'jll f B 2 \l (£T -- 2 5 lit) - 1 . 7 2 5 mm 
»|it-'jKA"K«U f BsS (AT - 2 5ffi) - 1.4 9 9 mm 
Alt*** 

|nl©JfijSB3li 1" iM - 8 . 7 0 7mm ( N A 0 . 30) 

mmmmmm-m mis= 10. 70© 

± *«flMft**6*l-tt N Im - 1' 3.1*/ I iM— 2 2 . 9 7 0 fft (Ma"= 5 2 7. 6 
BH2.<£«fft*«»tt .VIs-M!S-.\l2.s= 1 0. 5 6 8{ft(Ms-^ 1 1 1 . 7 fft) 
[0 0 8 1 ] 10 I* 31 ^Kffll 

( a ) :-t-3fc ; fc#l"l 



[0 0 8 21 



l/vXfTiiNo. Ri 


.1 i 


n i 




n i.' 


1 


CO 


6. 


0 0 


1 . 5 10 7 2 


1 . 


5 10 6 2 


2 


CO 


1 . 


0 0 








3 


-17. 349 


1 . 


5 0 


1 . 7 9 3 2 3 


1 . 


7 9 3 0 1 


4 


-6. 8 0 1 


0. 


2 0 








5 


CO 


1 . 


5 0 


1 . 7 6 2 0 3 


1 . 


7 6 18 5 


6 


- 18. 509 


3. 


0 0 








7 


CO 


1 . 


5 0 


1 . 5 10 7 2 


1 . 


5 10 6 2 


8 


CO 


1 . 


0 0 








9 


CO 


1 . 


5 0 


1 . 4 8 5 9 5 


1 . 


4 8 5 8 5 


1 0 














(b) 














V > XjjjjNo. R i 




d i 


n i 




n i' 


1 


CO 


6. 


, 0 0 


1 . 5 10 7 2 


1 . 


5 10 6 2 


2 


c. 


1 . 


, 00 








3 


-17. 349 


1 , 


. 5 0 


1 . 7 9 3 2 3 


1 . 


7 9 3 0 1 


4 


- 6. 8 0 1 


0, 


. 2 0 








5 


CO 


1 


. 50 


1 . 7 6 2 0 3 


1 . 


7 6 18 5 


6 


--18. 509 


3 


. 0 0 








7 


19. 320 


1 


. 50 


1 . 5 10 7 2 


1 . 


5 10 6 2 


8 




1 


. 0 0 








9 


CO 


1 


. 5 0 


1 . 4 8 5 9 5 


1 . 


4 8 5 8 5 


1 0 


2 8. 5 01 


















VM4] ?M\m 






(a) 














U^Xf/iiNo. Ri 




di 


n i 




n \ 


1 


CO 


4 


. 0 0 


1 . 5 10 7 2 


1 . 


5 10 6 2 


2 


CO 


1 


. 00 








3 


CO 


1 


. 0 0 


1 . 4 8 5 9 5 


1 . 


4 8 5 8 5 


4 


CO 


1 


. 00 








5 


-12. 007 


1 


. 5 0 


1 . 6 7 4 9 6 


1 . 


6 7 4 7 3 


6 


5 . 9 5 4 


0 


. 2 0 








7 




1 


. 5 0 


1 . 7 6 2 0 3 


1 . 


7 6 18 5 


8 


14. 424 


4 


. 0 0 








9 


CO 


1 


. 5 0 


1 . 5 10 7 2 


1 . 


5 1 0 6 2 


1 0 














(10 














u > X nil No. R i 




d i 


n i 




n i r 


1 




4 


. 0 0 


1 . 5 10 7 2 


1 . 


, 5 10 6 2 



1 



(18) 



WHIT- 8- 16 0 3 3 0 



33 

2 « 1.0 0 

3 -13.0 0 0 I . 00 

4 co 1.00 

5 -12.007 1.50 

6 - 5.954 0.20 

7 co 1.50 

8 -14. 4 2 4 4.0 0 

9 2 3.5 5 4 1.50 
1 0 « 

[0 0 8 3] 10 

7* y^*¥**a'&Wi^ltt1"§^iS-*^. 
^oM^M'j^jFr^o^ffl^il:^^^ i ^7 * 

omto mmm ©ww ra a> 5 , 

[11 5 ] Jfe«> AM**-*d s H««W"C-«£irH* * *i 
[1*1 6 ] i&JS« ffc£ ± 5 n U * - * y * 7 * - * 7, 

[Hi] 



34 



1.48595 1.4858 5 

1. 67496 1. 67473 

1.76203 1.76185 

1.510 7 2 1.510 6 2 

IB 7] *K9l©**SSia;wtetta*it*^*co 1 MS: 
[1*1 8 ] .LHlII*! 7 iCffl ^biloTt^ 

7 -f ;y * ffitojsttwftwiar-fcSo 

[[4 9] .heHT^-rtJE*^*© (a) I*«Sk 

(b) !-ifcr-^g*r?T;+»ia"?fc5o 

Bio) fflffi«fk4r*i:fc»ft«>*«*^« (a) 
ttftrtiK (b) !±f-ASSr>A1-|Wai?*ao 

[Hi 1] ^JfiWcoAMJt^f^KttiWIl © (a) tt*. 
*«*|fij, (b) (tBI*St*l»0OWrifiirat?«>a 9 

[Hi 2] **WC0ASt*¥*O*SEW2«) (a) it*. 
■JfcjftJ/rftK (b) rtffll^#£*l"]oBriiiiiia"v*S)5 a 

[?f«-oaBfi] 

1 »; 2 AtttMMR*©» 1 

2 1 ft* 

5 m&WH 

6 [Olte*^ 7, 8 Iff ft 

9 JI:M 
1 0 jg£$iS 



[a 5] 




/ 



T 




(19) 



*mW-8 - 16 0 3 3 0 



[H2] 



W 3 J 



I 




(b) 



4> 



[H4] 



Iti 



0.0 I « 1 1 1 L_ 



-I L_ 



30 40 50 60 70 80 90 10U 110 120 



10 6] 



(a ) 



•> Wt©B«« 3CUL 

( b-1 ) 



( b-2 ) 



(20) 



1 6 0 3 3 0 



IH7] 




-5i 

%4 



L/_- — - 



t 



10^ <-> 



[l§9] 




It 




— *j***aw ft 




ZD 




l.u 






^ — — 

-2.0 




-ai> , 



H ft (mm) 0 

T 70 



» « (mm) 



im i o] 



• BE (««.) 

I" 

UT* 



T 7 0 



•go*" 

•50 

1^ I- 



9 A (nra> 



(21) t*DH¥8 - 1 6 0 3 3 0 



m 1 1 1 







-I 1 




=-^=h— 




1 


J 1 







[112] 







1 


r 



















e 






> 





" r 






i 












J 


i 




EEEEf- 



